Enantioseparation of anaesthetic drugs by capillary zone electrophoresis using cyclodextrin-containing background electrolytes.
The enantiomers of five racemic anaesthetic drugs were resolved with cyclodextrins using capillary zone electrophoresis. Parameters which affected the chiral resolution, such as type and concentration of cyclodextrin, temperature, and addition of organic modifier were investigated. The results show that the enantiomeric discrimination of the solutes is influenced by the structural shape of the solute molecules, separation temperature, and type of cyclodextrin. It was found that alpha-cyclodextrin was the best enantioselector for resolution of prilocaine and ketamine, while the enantiomers of mepivacaine, ropivacaine, and bupivacaine were resolved with beta-cyclodextrin and/or modified beta-cyclodextrins, i.e., methyl- and 2-hydroxypropyl-beta-cyclodextrin, as chiral selectors. The length of the alkyl chain on the amino group of the drug molecule had a strong effect on the enantioresolution of mepivacaine, ropivacaine, and bupivacaine. Baseline separation of racemic ketamine was achieved with alpha- and methyl-beta-cyclodextrin at 15 degrees C. Addition of 5 M urea to the running buffer containing beta-cyclodextrin at high concentrations resulted in the enantioseparation of prilocaine, mepivacaine, and ketamine. Enantioresolution was improved upon the addition of 10% methanol to the buffer containing urea and beta-cyclodextrin. Generally, the complex formed between the S-enantiomers and modified beta-cyclodextrins was stronger than the corresponding R-forms. An exception was prilocaine where the R-form gave a more stable complex both with alpha- and beta-cyclodextrin.